associated with progressive ventricular enlargement in patients with near normal CSF pressures. This is corrected by the appropriate drainage measures, and it has long been known that when the CSF pressure is lowered (e.g. by lumbar puncture) the size of the ventricles decreases. The relation between cortical thickness and mental function in hydrocephalus is inconstant, but one must suppose that the prognosis after surgical treatment depends partly upon the elasticity of the patient's brain tissue as well as upon the degree to which this is intrinsically maldeveloped or has been irreversibly damaged by underlying disease.
Treatment of Infantile Hydrocephalus
Although Scarff (1963) compared the various ventriculostomy operations with ventriculo-atrial drainage to the disadvantage of the latter, most surgeons agree that in infants at least the ventriculostomies are largely of historical interest. Since 1958 we have employed the Holter valve throughout, and the following conclusions are based on our first 161 consecutive cases, with a minimum of two years' follow up. With their agreement we have compared our patients with the conservatively treated ones reviewed by Laurence & Coates (1962) . Fig 1 shows that surgical treatment doubles the hydrocephalic child's chance of living to the age of 10 years. Less reassuring is the continuing incidence of revision operations (Fig 2) , as those surgeons who have adopted Laurence's method of presentation of their data have published figures comparable with ours. Any technical innovation which would lessen the risk of shunt-dependence would be welcome.
A full discussion of the results of the surgical treatment of infantile hydrocephalus in relation to vtiology would require a separate paper. Table 1 suggests that:
(1) The treatment of communicating hydrocephalus tends to go more smoothly than that of the obstructive variety, perhaps because it has a greater tendency to spontaneous cure. (2) With the notable exception of the Arnold-Chiari malformation, congenital defects of the nervous system and the destruction occasioned by neonatal meningitis are associated with a greater incidence of serious mental defect in the survivors than is seen in the birth injury-prematurity cases.
(3) The post-meningitic cases have a high incidence of epilepsy. This was expected, but an equally high figure for aqueduct stenosis is more surprising.
Dr RD Hoare (The Hospital For Sick Children, Great Ormond Street, London)
Hydrocephalus: Radiological Diagnosis in Infancy
The infant with a rapidly enlarging head is one of the common problems in ptediatric neuroradiology. Careful radiological investigation is indicated in all cases with the exception of those with a myelomeningocele. Instead of the suspected simple hydrocephalus, such conditions as subdural effusions, hydranencephaly, bladder brain, brain abscess, agenesis of the corpus callosum, posterior fossa tumour or hzmatoma or choroid plexus papilloma of the lateral ventricle have been found and treatment by ventriculo-atrial shunt is inappropriate in these conditions.
Radiography ofthe Skull
Radiographs may reveal the characteristic hydrocephalic shape of the skull, while the presence of faint calcification deep in the hemisphere may indicate toxoplasmosis. A square, enlarged head would suggest the presence of subdural effusions.
In the Arnold-Chiari malformation heavy digital markings and an indentation of the floor of the posterior fossa are often found. Widening of the sutures is present if hydrocephalus is advancing rapidly.
Fontanelle Ventriculography This procedure is usually performed and the presence of subdural effusions may be excluded. A small volume of air is injected, sufficient to show the degree of hydrocephalus and to trace the communicating pathways to the subarachnoid space. Ventriculography may be supplemented by lumbar encephalography in cases of aqueduct stenosis to confirm the diagnosis and to show if there is an associated basal cistern block. In cases of hydrocephalus due to basal cistern block complete demonstration of the fourth ventricle by ventriculography is often difficult. In these cases the ventricular system is emptied of air into the spinal subarachnoid space and the child is then placed rapidly in the encephalographic position. The air in the spinal subarachnoid space will then be utilized as if it had been injected by lumbar puncture.
Radiological Findings in Specific Forms ofHydrocephalus Basal cistern block: In addition to the findings described above there may be a characteristic flattening of the infundibular recess due to dilatation of the interpeduncular cistern. In addition, the whole of the anterior part of the third ventricle may lie much further forwards than is normal. Loculation of fluid in a cistern is not uncommon and this occurs most frequently in the quadrigeminal plate cistern when the aqueduct and fourth ventricle show deformity characteristic of a midbrain tumour. Loculation also occurs in the cisterna magna and in the ambient or chiasmatic cisterns. Loculation in the cisterna magna has to be distinguished from the Dandy-Walker syndrome. In the latter, plain films show characteristic expansion and thinning of the posterior fossa with elevation of the grooves for the lateral sinuses.
Arnold-Chiari malformation: Many of the radiological signs of the Arnold-Chiari malformation are well known. The elongation of the aqueduct and fourth ventricle, the latter extending into the upper cervical spinal canal, is quite characteristic. There is nearly always deformity of the anterior part of the third ventricle due to the presence of an abnormal commissure. A diverticulum is present in the region of the lamina terminalis. This sign was described in greater detail at the VIII Symposium Neuroradiologicum, Paris 1967.
Choroid plexus papilloma of the lateral ventricle:
The difficulties of making this diagnosis have already been described elsewhere (Laurence et al. 1961 ) as the tumour, which is frequently pedunculated, sinks in the cerebrospinal fluid away from the air which has been introduced into the lateral ventricle, or it may become impacted in the temporal horn and failure to demonstrate this part of the lateral ventricle will result in the diagnosis being overlooked. As was pointed out, these are vascular tumours which may be shown by angiography. Raimondi & White (1967) investigate hydrocephalus by total cerebral angiography, contrast being injected into the right brachial artery. The diagnosis of hydrocephalus may be confirmed and it is possible to differentiate some of the different types.
Aqueduct stenosis: In some of the cases of aqueduct stenosis there is an abnormal communication between the posterior part of the third ventricle and one of the lateral ventricles. In these cases demonstration of the posterior part of the third ventricle is difficult because air passes back from the third ventricle into the lateral ventricles when the infant's head is placed prone. The communication may be verified by positive contrast ventriculography and lumbar encephalography is necessary to establish the diagnosis beyond doubt. Only the 70 cases of hydrocephalus unassociated with spina bifida were analysed for this study.
The mean intelligence quotient of the whole sample was almost the same as it was in 1958, but the distribution of results differed, with more of normal intelligence and more ineducable, at the expense of the educationally subnormal group. In the majority of individuals (40) the intelligence quotient had not changed significantly (a difference of less than 10 points between the two
